Purpose: To develop an evidence-based rural health framework to guide rural health program, policy and service planning.
INTRODUCTION:
In Canada, more than nine million people live in rural areas, representing 30.4% of the population, and rural areas constitute 95% of the land mass ( In Canada, the prevailing theoretical model that guides health policy and program planning from a chronic disease perspective is the Population Health Promotion Model (Public Health Agency of Canada 2002; Lefebvre et al 2006), which emphasizes the need to account for all health determinants and to view health as a multi-faceted concept in which individuals' emotional, spiritual, physical, and psychological needs must be met to experience optimal health. The key assumptions that underpin this model illustrate how the relationship between population health and health promotion acts on a full range of health determinants through health promotion strategies and interventions. However, despite an abundance of health-related data at the federal, provincial, and territorial levels, most do not include meaningful or purposeful rural data (Romanow 2002) . Population health data describe the health status of the population, but do not usually explore the social determinants of health and policies underpinning variations in rural and urban health (Hart et al 2005) An understanding of rural health determinants is vital if health promotion policies and strategies are to result in significant improvements in health status. Currently, policies and strategies for improving rural health are not typically evidence-based and tend to emphasize the need for improving access to health care services rather than on government and community policies re- There is a dearth of information on best practices in rural health program planning and delivery posing a major challenge for researchers and community planners. The development of a framework that illustrates rural best practices with linkages to the social determinants of health is essential to providing high-impact programs and services. There is a growing body of evidence that these health determinants can be used to plan, sustain, and improve rural health (Simon-Morton et al 1995; Public Health Agency of Canada 2002).
This paper describes the development and application of a rural health framework, building on the Population Health Framework to guide evidence-based rural health program, policy and service planning. This framework is applied to an immunization program implemented by a Public Health Unit in southwestern Ontario, Canada.
METHODS
To develop this rural health framework, a literature review was conducted to identify effective rural health programs in relation to the social determinants of health, rural policy implications for public health, and best practices in rural health interventions. This review was conducted using several on-line bibliographic databases (Academic Search Premier, Pub Med, and CINAHL) and using the following key words: intervention, prevention, systematic review, best practice, health promotion, public health, rural, remote, farming, small town, aboriginal health, on-and off-reserve communities, chronic disease, heart health, cardiovascular disease, tobacco control, COPD, asthma, diabetes, mental health, and depression along with their risk factors including healthy eating, active living, and social determinants of health. [A more detailed outline of the search terms and parameters are available from the author]. Searched literature covered the period from 1998 to 2008 in English language journals. Grey literature was not included because initial searches produced limited results on rural health interventions for chronic disease management.
Journal articles were retained for further analysis when they were: 1) relevant to health promotion and chronic disease prevention, 2) relevant to population health, and 3) focused on primary and secondary prevention rather than tertiary prevention. The limited number of Canadian-based articles forced the inclusion of international publications from developed countries. As there were no standardized or consistent definitions of "rural", for the purposes of this review, the authors' definitions and criteria of rural were accepted as meaningful in the context of their work.
For each article included in the review, information was gathered consistent with the Population Health Promotion Model (Public Health Agency of Canada 2002), namely the social determinants of health, the various levels within society at which health promotion activities were targeted (individual, family and community level, sector/ system levels and society as a whole) and the strategies used for health promotion. In addition, information was gathered on the specific health topic, geographic location, purpose, methods, existence of evaluation data, study methods, results (effectiveness), and conclusions. Twenty-one (80.8%) of the 26 papers that evaluated rural health interventions demonstrated effective programs, and highlighted potential best practices for rural health programs (five programs were not found to be effective or have yet to be proven effective; five papers describing health policy were not evaluative). In terms of determinants of health, the majority of papers addressed health services (N = 27; 90%), and personal health practices and coping skills (N = 20; 67%). Other health determinants included: social environments (N = 13; 43%), culture (Aboriginal communities; N = 5; 17%), physical environments (N = 4; 13%), social support networks (N = 1; 3%) and education (N = 1; 3%). The number of health promotion strategies employed as outlined by the Population Health Promotion Model (Public Health Agency of Canada 2002) ranged from one to three per intervention. Of the 21 papers that described effective health interventions, the majority involved the creation of supportive environments (N = 15; 71%) and personal skill development (N = 14; 67%); two involved the development of healthy public policy (10%) and nine (43%) involved the reorientation of health services. The majority of these interventions were targeted at community (N = 18; 86%) and individual (N = 12; 57%) levels; ten (48%) were targeted at a sector/ system level and five (24%) at a societal level.
RESULTS

In
A number of good practices for rural health interventions were identified in the reviewed papers; these practices are summarized in Table 1 . Authors of an effective diabetes prevention program targeted to aboriginal communities (Ho et al 2006) suggested that multiple strategies be utilized for tailoring interventions to: 1) change social norms by intervening in multiple institutions; 2) address salient concerns; 3) balance community learning preferences with proven strategies; 4) emphasize active community participation; and 5) tailor programs to individual communities. Combining multiple levels of intervention (school-based, store-based, and community-wide health), integrating theoretical frameworks, and encouraging active involvement of community members with local cultural concepts were factors identified as important to the success of community-based programs.
In application to rural settings, a theme arising from the literature was the need for programs and models established in urban settings to be modified to suit rural populations ( As an example, an effective heart health promotion initiative offered condensed programs in order to match the seasonal rhythm of rural Saskatchewan; this six-week program was designed so that participants could complete it before the seeding of crops (Ebbesen et al 1997) .
Six articles referred to a rural research perspective on public health that has implications for policy. The common themes in the articles were community leadership and capacity, participation, community asset identification, integrated healthcare systems, rural health service delivery models, information technology, organizational networks, rural health definitions, and life course research, all aimed at contributing to effective rural health planning to improve health outcomes in rural communities (Hart et 
ELEMENTS OF BEST PRACTICES FOR RURAL HEALTH PROGRAM PLANNING AND DELIVERY
A Rural Health Framework
From a population health approach, good practices and themes identified in the literature defined six key elements (described below) for rural health population program planning and delivery that can be used to guide the development of rural health programs and which form the foundation of the a rural health framework. This framework is depicted in Figure 1 .
Figure 1: Rural Health Framework for Program Planning and Delivery
A rural population health approach identifies rural areas using a common definition. Although there is no consensus on a standardized definition, the definition selected is at the discretion of the program planner. Is population density the defining concern, or is it geographic isolation? Is it small population size that makes it necessary to distinguish rural from urban? If so, how small is rural? Is there a socioeconomic dimension that differentiates the two? For the purpose of this paper, seven definitions from Statistics Canada were used. Census rural: Individuals living in the countryside outside centres with populations of 1,000 or more.
Rural and small town: Individuals in towns or municipalities outside the commuting zone of larger urban centres (with 10,000 or more population). These individuals may be disaggregated into zones according to the degree of influence of a larger urban centre, called census metropolitan area and census agglomerationinfluenced zones (MIZ). 
Census
OECD predominantly rural regions:
Individuals in census divisions with over 50% of the population living in OECD rural communities. This includes all census divisions without a major city.
Beale non-metropolitan regions: Individuals living outside metropolitan regions with urban centres of 50,000 or more.
Rural postal codes: Individuals with a "0" as the second character in their postal code. These individuals live in areas with no letter carriers, so they pick up their mail at a post office or street postal box. Examples: unemployment, underemployment, physical and psychological conditions at work, job satisfaction, work stress, sense of identity and purpose, opportunities for personal goals, recognition, social contact, and workplace health and safety
KEY ELEMENT ONE: IDENTIFY A RURAL COMMUNITY
Physical environment:
In the natural environment at certain levels of exposure, contaminants in our air, water, food, and soil can cause a variety of adverse health effects. In the built environment, factors related to housing, indoor air quality, and the design of communities and transportation systems can significantly influence our physical and psychological well-being.
Examples of the natural environment: air, food, water, soil, ultraviolet radiation, second-hand smoke, green space, open spaces, landscape, and trails.
Examples of the built environment: housing, indoor air quality, residential, commercial, roads, sidewalks, population density, institutional and industrial buildings, transportation, distance to health-care providers, amenities, and other services.
Personal health practices and coping skills:
There is growing recognition that personal health choices are generally influenced by the socio-economic environments in which people live, learn, work, and play.
Examples: physical inactivity, poor nutrition, alcohol/drug misuse, drinking and driving, unsafe sex practices, smoking, risky behaviours, violence, and coping skills Culture: Some persons or groups may face additional health risks due largely to a socio-economic environment defined by dominant cultural values that may perpetuate conditions such as marginalization, stigmatization, loss or devaluation of language and culture, and lack of access to culturally sensitive health care and services. Examples: First Nations, Low Germanspeaking Mennonites, immigrants, and refugees
Health services: Health services designed to maintain and promote health, prevent disease, and restore health and function contribute to population health.
Examples: chronic disease prevention approaches and programs, hospitals, access to health care, number of physicians and specialists, diagnostic equipment, and emergency services Healthy child development: The effect of prenatal and early childhood experiences on health in later life, well-being, coping skills, and competence is very powerful. Positive stimulation in life improves learning, behaviour, and health into adulthood.
Examples: growth and development, school readiness, access to health-care services, nutritious foods, genetic makeup, physical recreation, birth weight, childhood illness and disease, positive parenting, and childhood immunization.
Biology and genetic endowment:
The basic biology and organic make-up of the human body are fundamental determinants of health. Genetic endowment provides an inherited predisposition to a
KEY ELEMENT TWO: REVIEW THE SOCIAL DETERMINANTS OF HEALTH
wide range of responses that affect health status and appear to predispose certain individuals to particular diseases and health problems.
Examples: genetic predisposition to chronic conditions, diseases, and disabilities
Social support networks:
The health effects of social relationships may be as important as established risk factors such as smoking, physical activity, obesity, and high blood pressure. This includes support from families, friends, and communities.
Examples: social contacts, emotional support, and social participation Gender: Refers to an array of societydetermined roles, personality traits, attitudes, behaviours, values, relative power, and influence that society ascribes to the two sexes on a differential basis. "Gendered" norms influence a health system's practices and priorities.
Examples: Men are more likely than women to die prematurely; women are more likely to suffer from depression, stress overload (often due to efforts to balance work and family life), chronic conditions such as arthritis and allergies, and injuries and death from family violence. 
Research and program evaluation:
Research is a systematic investigation through purposeful data collection, analysis, and interpretation (Ontario Public Health Standards, 2008). The primary purpose of research is to advance knowledge. Some examples of research include:
• collecting new data, and • synthesizing existing research findings.
Program evaluation is a systematic 
KEY ELEMENT THREE: FOCUS ON A RURAL HEALTH ISSUE
A rural population health approach uses multiple levels of support from various sectors and levels that have a vested interest in the health of the target population in every phase of the project. For a project to be successful, early collaboration is recommended (Public Health Agency of Canada, 2011). Effective collaboration is more probable when participants have a common goal based on shared interests and values (Public Health Agency of Canada, 2011). This includes but is not limited to researchers, health professionals, community organizations, government, and other key stakeholders.
KEY ELEMENT FOUR: INTEGRATE MULTIPLE LEVELS OF COMMUNITY SUPPORTS
A rural population health approach calls for the identification of rural health challenges and assets using the SDOH framework. Challenges are informed by population health assessment, surveillance, research, program evaluation, and personal experiences. Examples of challenges are access to health-care services, geographic and social isolation, and poverty (see Appendix B). Assets are advantages and attributes within a community that in rural areas are vital to sustainability and growth. Examples of such assets are physical infrastructure (buildings), green space, social aspects of community living, agriculture, and volunteerism.
KEY ELEMENT FIVE: IDENTIFY COMMUNITY RURAL HEALTH CHALLENGES AND ASSETS
A rural population health approach involves addressing health challenges and maximizing assets using the social determinants of health framework. This contributes in meaningful ways to the development and implementation of strategies to improve health. This is based on good practices in minimizing rural health challenges and maximizing rural health assets identified in the literature review (see Table 1 ). Change the intensity, length, and scope of an existing program.
KEY ELEMENT SIX: ADDRESS RURAL HEALTH CHALLENGES AND MAXIMIZE ASSETS USING GOOD PRACTICES FOR RURAL PROGRAM PLANNING AND DELIVERY.
• Decrease a 16-session Diabetes Prevention Program (DPP) to six sessions.
• Provide a condensed version of the program to match the seasonal rhythm of the crops.
• Implement DPP in a church-based group setting and include prayer and gospel aerobics.
4. Meet the cultural needs of the population.
Did you meet the cultural needs of the population? (e.g., First Nations, visible minorities, immigrants, those with lower socio-economic status, etc.)
• Integrate healing components in programs that target aboriginal populations.
• Provide resources in other languages.
• Provide translation services.
• Provide a culturally sensitive environment by being aware of and knowledgeable about Low German Mennonites and Aboriginal Peoples.
5. Deliver a flexible program responsive to the demands of rural populations.
Did you modify the delivery of the program to meet the needs of rural populations?
• Home-based services
Good Practices Question Examples
6. Provide a no-cost, low-cost, or subsidized program.
Did you provide a no-cost, low-cost, or subsidized program?
• Free or low-cost community events (e.g., health fairs) • Free or low-cost health promotion programs and services (e.g., nutrition workshops, physical activity programs) • Free or low-cost clinical services (e.g., free dental health consultations) • Free or low-cost resources (e.g., books, magazines) • Free or low-cost products (e.g., breast pumps, nipple shields)
7. Provide the program in several geographical areas with high population density and short distance to travel.
Did you provide the program in several areas in the community where there are a lot of people?
• Provided the Mothers' Care Clinic in densely populated areas in Haldimand and Norfolk (Simcoe, Caledonia, and Langton). • Use existing buildings to implement program (e.g., churches, schools, government buildings).
• Promote outdoor activities using local trails, pathways, lakes, etc.
11. Promote existing local programs, services, and resources.
Did you promote existing local programs, services, and resources?
Conduct an environmental scan of existing programs, services, and resources. Some examples:
• and other key stakeholders (major steel and power industries). Rural health challenges and asset identification and generated solutions are presented in Table 3 , (see Appendix C). The application of the rural framework has assisted public health providers to better provide appropriate and adequate resources to help minimize anxiety by emphasizing the vaccine's benefits, efficacy, and safety, and to increase uptake of the vaccine. Although the initial focus was to apply the framework only to chronic disease programs, it was clearly adaptable to any rural health program. This illustrated the broad utility of the framework as well as demonstrated that rural health programs and approaches can be more effective when related to health determinants.
The lack of information on best practices for health planning in rural areas challenges program planners to develop relevant and effective health promotion programs for rural communities. The rural health framework described here provides an opportunity for policy makers and program planners to reflect on the key issues facing rural communities to ensure the development of strategies that will prudently and effectively meet population health needs. Within this rural framework, health approaches and programs are linked to an understanding the rural community and emphasize rural health assetmapping and challenge identification. Based on a rural perspective, frameworks of this type have the potential to assist program planners in improving the health status of a rural community.
In application to existing programs within the health unit, it became evident that these programs, without formal documentation, already incorporated aspects of the rural health framework and employed key elements of rural program planning and delivery. This afforded staff the opportunity to showcase their programs and secure their position as "leaders in rural health." The framework also provided an opportunity to identify gaps in service with the development of action strategies to overcome these gaps.
The ultimate aim of this rural health framework is to assist program planners to improve the health status of rural populations. Limitations of the framework that require further exploration include the lack of an evaluation component as well as a promotion and communication strategy. Further research is needed to demonstrate significant changes in specific health indicators (e.g., incidence of influenza A, incidence of diabetes, smoking rates, obesity rates, mortality due to cardiovascular disease) and health behaviors (e.g., number of influenza vaccines administered, enrollment in local exercise programs, attendance at well baby and breast-feeding drop in clinics). Further research, using qualitative approaches, is also needed on the perspectives of program planners using this framework in terms of ease of use, challenges, gaps, and opportunities for improvements. More research is needed on the efficacy of this framework when applied early in the planning process and development phases of new health programs.
DISCUSSION
The author wishes to acknowledge the following individuals for their feedback and contributions on earlier reports of this project: Dr. f. Physical Environments Challenges: No public transportation; long distance to specialists, health-care providers, amenities, and other services; long distance to tertiary hospitals; low population density; not attached to adjacent metropolitan area, longer distance to travel; unsafe roads (unlit, poorly signed; shoulders may be missing or poor); sports and recreational facilities are available outside of rural community; lack of shopping amenities; geographically sparse population.
APPENDIX B: RURAL HEALTH CHALLENGES
Step 1: Rural Health Challenges Identification The first step is to identify rural health challenges using the SDH framework for the community of interest. Some common rural health trends and issues not specific to any particular rural community are listed below. This list is non-exhaustive; it merely provides examples to program planners. Moreover, program planners should also use challenges specific to a rural community based on population health assessments and lived experiences.
a. Personal Health Practices
Challenges: Prevalence of obesity, physical inactivity, drinking and smoking; insufficient consumption of vegetables and fruit; higher rates of unintentional injuries, particularly motor vehicle traffic crashes, falls, and ATVs; drinking and driving; more exposure to second-hand smoke, poisoning, and violence; older adults living in rural areas report higher levels of domestic and financial abuse than urban counterparts.
b. Biology & Genetic Endowment
Challenges: High rates of circulatory diseases, respiratory diseases, diabetes, injuries, suicide, and mental health issues; life expectancy is lower than the Canadian average; high disability rates, least healthy, have the lowest life expectancies and disability-free life expectancies in northern communities; high mortality rate; high unintentional injury-related deaths; high cancerrelated deaths, cervical cancer is high, men aged 45 to 64 have higher rates of lung cancer.
c. Health Services Challenges: Few specialists and practitioners; difficult to recruit and retain specialists and practitioners. Limited access to health-care services, residents travel outside of community to obtain services. Less diagnostic equipment and fewer treatment options; limited and delayed emergency services; few nurses; high cost and low patient volume at rural hospitals. Trauma patients die twice as often as those in urban areas due to time, lack of training, and distance. Underdeveloped mental health services, poor access to acute services, lack of health promotion programs; under-servicing of special needs groups such as seniors and people with disabilities and mental health issues. Hospitals and services have been undergoing restructuring and merging into larger urbanized delivery systems; health care has been increasingly centralized, reduced or eliminated; hospital-based services have been reduced without fully developing or enhancing community based-services.
d. Culture Challenges: High seniors' population; aboriginal populations tend to have poorest health (low income, low levels of education, unemployment, inadequate housing, exposure to environmental contaminants, and a long legacy from the residential school era). Not multicultural, less ethnically diverse; women have multiple roles (working and juggling family, farming and volunteering); rural men receive less treatment for mental illness than do rural women and urban men. • Strong social capital (sense of belonging, inclusion, trust, participation in community life)
• Leverage health professionals in the community to mobilize the program.
• Foster community engagement by integrating organizations and businesses to implement and mobilize the program (pharmacies, industry).
• Leverage government partnerships to implement and mobilize the program.
• Educate nurses, health professionals, and the public on the vaccine's efficacy and safety.
• Encourage clients to ask questions about immunization and consult with their family physicians or other care providers.
Education and literacy
• Over 50% of the population has secondary school education or less, which is greater than the provincial average.
• Low literacy levels.
• Provide simple, easy-to-read educational materials on influenza and flu immunization.
• Encourage clients to ask questions about immunization, their health, and the health of their family.
Social environments • Limited social support services
• Strong social and community response to vaccinepreventable diseases.
• Provide flu clinics in various locations throughout counties.
• Leverage multiple levels of support in the community to build public trust in the vaccine's efficacy and safety.
• Minimize anxiety about the vaccine's safety and efficacy by educating nurses, health professionals, and the public on the impact of influenza on absenteeism, and on possible side effects and contraindications.
• Promote immunization in the community.
APPENDIX C
